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we should have 

log F(1+ x) =log(27r) + log- - +-1 -+.o-3 _i _ -;0-5 

+ ..+(-) ( Pi 1-( y-l)+ .., 
2q(2q - 1) 

where $= x+ . This may be compared with an expression given by 
A. R. Forsyth (Fifty-third Report of British Association (for 1883), p. 408), 
which may be written more neatly 

log +)=og g(27)+? log(2 --)_-+40o -3 O0-$ o5+.... 

W. F. SHEPPARD. 

MATHEMATICAL NOTES. 

387. [R. 7. b. 7. S. 6.] Note on 385 page 14. 

Half-way down page 15 we read 'Hence before it hits the ground it 

travels a distance v J feet.' As however the bullet has a velocity of va 

downwards this is not accurate. 
(If n1 is about 7 then a is about '0064 and t the time to reach the ground 

125'_ 
less than '2, giving vt about 1-3, so that ni< 7 - - + 13, 
whence n< 6'4 instead of 8'4.) 1I 

The calculation may be more easily made thus: The time to reach the 

target is - and if the bottom is struck 
v 

72: 
-3= va. -- - g 

or -2002 x2 -( 001 4-) 3 = 0, 
20002 x 

i.e. x2- 2100. + 375000 = 0; 

10- 5 _+ \/110-25 -37.5, 

105 + J77275 - 1900 
whence .x= x 100 yds. =-- 1 

yds. =630 yds. approx. 3 3 
As however the assumption that the horizontal velocity is constant is very 
far from reality the calculation cannot give any valuable figures as to the 
actual range obtainable. 

It may be of interest to notice that with the given data, the equation for 
the height at which the bullet hits the man 

1 x2 
h =ax - g- 

or x2 - 2100x + 000,00 
.000004 

gives 4'41 > 45 + h 
or <- -09, 
so that the man is always struck below the middle. C. H. HARDINGRAM. 

388. [I. 18. c.] Powers of numbers vwhose sum is the samne power of some 
number. 

I wish to add two more early references to the biquadrate identity 
44+6 +8494+ 144= 154 

in order to make its history as nearly complete as possible. 
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